
_CD 
Cl 

E 

CO 
X 
LU 

CD 
O 
CO 
t 



CD 



LU 

c 
0) 

E 
c 

(/) 




i 

o 

CD 
E 
CO 

c 
c 

CD 



CO 
CD 

*o 

CD 
CL 
C/) 

"55 

o 

</) 



CNJ 
CM- 
CO 



O 

CM- 
CO 



CNJ_ 
CO 



c 

o 

"co 



vS 



13 




CD 
_Q 

2 

CL 

co 
c 

(7) 
C-- 



in co 3 ^ 

a ad 

Q □ d 



a 
o 

O 



o 



CO 

CO 
CD 

a: 



CD 
C 



0 

o 



CNJ 



Q O 


Q 


Q 


Q 




Q 


Q 


c c 




c 


c 




c 


c 


E E 


E 


E 


E 


E 


E 


E 




rj 






13 






O O 

o o 


o 
O 


o 
O 


o 
O 


O 

O 


o 
O 


o 
O 



P Q 



E E 
o o 







oo 


oo 


oo 


00 


oo 


OO CO 












J* 






c c 


c 


c 


c 


c 


c 


c 


c c: 


CO CO 


CO 


CO 


CO 


CO 


CO 


CO 


CO CO 


CO GO 


CD 


CO 


CD 


CD 


CD 


GD 


CD GO 


O O 


O 


O 


O 


O 


o 


o 


O O 



CNCOIOCONOOOO 
OOT-T-rr-T-r-T-CN 
<<<<<<<<< 

<<<<<<<<< 

a.a.iDLLXL^Q_b_CLCL 



CO 



CO 
O 
CO 



CO 
CO 



CNJ 
CO 
CO 



CD 



o 

CO 
CO 



o 

co 



CNJ 
O 
CO 



o 
o 

CO 




10 



14 



18 



BEGIN USER 
FLOW 




1 


r 


CHOOSE 
OPTIONS IN EDA 
TOOL 







IDENTIFY 
HARDWARE 
DEVICE 



RESERVE PINS 
FOR OUTPUT 



COMPILE 
DESIGN 



SIMULATION 



TEST DESIGN 



224 




228 



232 



SELECT 
SIGNALS FOR 
DEBUGGING 



I 



SELECT OUTPUT 
PINS 



I 



PERFORM 
INCREMENTAL 
RECOMPILE 
(FIG. 6) 

I 



DELETE SIGNAL 
ASSIGNMENTS 



I 



236 



FULL 
RECOMPILE AND 
TEST 



I 



238 



STORE 
ELECTRONIC 
DESIGN 



I 



240 



^ END ^ 



FIG. 6 




BEGIN INCREMENTAL 
RECOMPILE 




I 



CHECK SETTINGS, 
CHECK DESIGN 



500 



SKIP DATABASE BUILDING 
AND LOGIC SYNTHESIS 



504 



RETRIEVE POST-FITTING 
LOGICAL AND ROUTING 
NETLISTS 



510 



CREATE NEW 
OUTPUT PIN ATOMS 
AND NEW 
REGISTERS 



512 



CONNECT 
CHOSEN 
SIGNALS TO 
OUTPUT PINS 



520 



CONNECT 
CLOCKS TO NEW 
REGISTERS 



524 



PLACE 
REGISTERS IN 
LOGICAL NETLIST 



FOR EACH NET 

WITH NEW 
TARGET SINK 



ROUTE TO 
ADDITIONAL SINK 



END LOOP 



\ 


r 


CREATE 
ROUTING 
NETLIST 




f 


WRITE 
PROGRAMMING 
OUTPUT FILE 







TIMING ANALYSIS 



END 



FIG. 7 



Group Selected Signals Into Synchronous Groups 



604 



Begin Incremental Compile 

i 



Retrieve Post-Fitting Netlists 



Create New Output Pin Atoms 



608 

612 
616 



Connect Chosen Signals to Output Pins 



620 



Create Routing For New Logical Connections 

W. 



624 



For Each Selected Signal |< 



632 




Calculate Number and Insert Registers 
. * , Done 



I End Loop I 



636 



Yes 




648 



For Each Group HJ- 

- J V 644 

' — Y^Q 

Js Group Synchronized^ ~~" — ' 
~NcT 



Calculate Number and Insert Extra Registers 



* : Done 

End Loop 



652 



Place New Registers 



656 



Re-Route Individual Connections to which Registers Have been Added 



Create Routing Netlist 



660 



Write Programming Output File 



FIG. 8 



Timing Analysis 



664 

668 
672 



CD 



JO 
CD 

Q 



3 

CO 



-O 
CO 

c 

ULI 



CD 

E 

CO 

Z 
c 
Q_ 



o 

16 
o 
o 



b_ 



0 
E 

CO 

z 

CD 

O 
CO 



CO 

c 

CD 
00 

od 



=5 



6 



CM 
CO- 
CO 



to 

CO 

x , 
b_ 



co 
c 

od 



S 



6 



cO- 
co 



CD 
CM 

3 . 

c 
CL 



CN 



CO 

c 

CO 

o 

00 
LO 



& 



8 



CO 
CD 



CL 

CO 



CN 
Q_ 

I 

c 
Q_ 



"8. 



"O 

CD 

0) 

w 
en 

CD 



T3 
CD 
i— 
0) 

"So 

O) 
CD 



O 
CL 

to 



LO 
CO 
LL_ 

I 

c 
CL 



CO 
CO- 
CO 



3 

c 
Q_ 



•a 

CD 

co 
en 

CD 



s 

O 

a: 



O 



CO- 
CO 



3 



CD 

L. 

CD 
-♦— » 
(O 

en 

CD 

a: 



I 

O 

a: 



O 



LO 

CO- 
CO 



CM 



cj 



CD 

GO 

'cn 

CD 



§ 

ID 
O 

a: 



o 



CD 
CL 

CO 



LO 
CO 

O 



"D 

CD 

£ 
to 
cn 

CD 



2 



O 



ro- 
co- 
co 



3 
Q_ 



CD 

* CO 



oo 
-co 



CD 
CO 



-co 



CM 

* CO 



CDl 
M 



EC 



o 

-co 



CD 
CD 



O 



CO 

cn 

CD 



LO 



S? 



(VIM^lfltOSOOO) 




5 ana 

GiT> 



--■i i--i-a-B-S-[i] 



o 



PROGRAMMABLE 
LOGIC DEVICE 



816 



810 



828 



824 



i 



PROGRAMMING UNIT 



826 



814 



COMPUTER 
SYSTEM FILE 
SERVER 



823 



812 



COMPUTER 
SYSTEM 
A 



818^ 



COMPUTER 
SYSTEM 
B 



820 



COMPUTER 
SYSTEM 
C 



822 



FIG. 10 



950 




BEGIN DESIGN OF 
PROGRAMMABLE LOGIC 
DEVICE 




I 



I 



I 



I 



IMPLEMENT BLOCK 

I 



SIMULATE BLOCK 



I 



COMBINE BLOCKS 



I 



I 



I 



OBTAIN SYSTEM SPECIFICATION 



CREATE TOP LEVEL BLOCK 
DIAGRAM 



GENERATE DESIGN FILE 
TEMPLATES 



952 



954 



956 



958 



960 



962 



SIMULATE ENTIRE DESIGN 



COMPILE ENTIRE DESIGN 



OPTIMIZE DESIGN PERFORMANCE 



I 



PROGRAM/CONFIGURE LOGIC 
DEVICE AND TEST IN SYSTEM 



964 



966 



968 



970 



FIG. 11 




920 
► 



904 



DISPLAY 



r 



910 



KEYBOARD 



912 



MOUSE 



930 



SPEAKERS 



940 



NETWORK 
INTERFACE 



FIG. 12B 



